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(57)Abstract: 

PURPOSE: To provide the copolymer of olefinically unsatd. carboxylic acid, easy to disperse and handle. 
CONSTITUTION: The copolymer is the copolymer of at least one olefinically unsatd. carboxylic acid or acid 
anhydride having at least one active carbon-to- carbon olefinic double bond of more than 15 wt.% based on 
the wt. of the copolymer, at least one carboxyl group, at least one steric stabilizer having at least one 
hydrophilic moiety and at least one hydrophobic moiety, comprising linear block or random comb 
configuration, or mixtures thereof. The polymer is produced by polymerizing olefinically unsatd. carboxylic 
acid monomers and a steric stabilizer in the presence of a radical forming catalyst in an org. media. 
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»4L<{i:^«iS[2-80a-^-^7^yS. ^«f*4 
— 1 0 CO y'X >-^. g^K K'x/^o h"x;l-x X f7HS& 
y'7ij;ixxf^, X^l^^. yf;^fyyM7 

;kx— - f/P . ^ ^-;Pb"x;l^^ >^^c?3 b'x/H&t/T 'J ;W 
x-f;HSl^^hyS, ?nn7^ l J/Hxxf^ 
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a, /3RV'r->-Tsy°&t°/i-m<7)T7 y/H?^T./x 

? y F-FP„ T9 V)VW7vnx.i-)Vm<7V\'aT'? U 
F— Fffl. igftbx/K tMt"-iJf>fWNnfyft 
b-/F^ i/b^/Fx— rvK S^T? y/Ug^x^y 
yyn— /K i/X^? y;PKx^;y^'yr?— /K 

F-y-bx-r? y/Frs f\ r^Ky^xy^y f 
->vm^j \z—)vm. s jt? y v- hmRmm^m 

M^(7)h"x (/3 -.aut/f^/F) T/F^x;]^x 
F®#K Sli#tkoT^BcOk<OT-ft&<, #/F 

^'^ iyji-m^M-^m^Si^jfx-^^m^ t - y 
[oo42] ±^mmim^<m^m^^±wm 
fc»»tttr» « ; fc < ^Nctt4M«^ifefcti*t* sue 

-yyk£#U T^M (HP*>, liillf 1 0 0 

±T*ft %>tfi. ^*T4 >X<F>&M (Law of Cos 
ines) tj:i?!tfftl.i:^ 50t^fn-A 

7n -y ?*£-£flsTft * . 

5 o A5mcom3k<?)±mm&®.fflb 

1 1 COTS £ . *ffeqH^tt3c®Wli»R^'n >y 

Mzmffimz^rt l . * y -v- 

[0043] 4#3f®W3MK«^n >y 
[0044] 

[ft8] 

[004 5] ±5£ti3H,vt, A«42 5T;fc:*S*t&;!Kfc*t 
1 %F2UiTft 0 . 2 0 0 5 

0 , 0 0 0"£"ft K) - 4 l "5B 7 u vfb h X 0 

Izmim&Mfcft&ftTfo *) , BI±^fM|<)3 0 0- 
fe60, OOOt&O, 2 5rTO*fc*t^5&»£# 

i %*srcj6 o . ^oa7d > y ? fc^^ntsars «. jst* 

Aft £ v B T"ft 0 ft 5 v «M«coK 

T"ftoTtJ;<. S£C&t) f D(ifii^#ccoft§£:3>'F 



wJ40ft£M41 . xiilF:Lh<OK$L y{± 

[0046] ffl*tt£<7>0ijfc LTii. *?yx^-F^=*r 
-T-f F . sKU ( 1 , 3-y^V7y) . tfyxf-I^y 
3j-#^-f h'ftS^ii^'J (1, 3-^77^) COS 

*° y (2-^^-2- y >- ) ^ y ^ 

^V-^-^-r^ K^W^ix, ico^yxf-^y^-9- 
>f F^T4 tv\ mfc l &gk<7)Mb LXli, 2 -b Kn^f 
a^BS. 4-bKn^^Si§, 2 

2-b Kn^yf^yl, 

2-b HDJfWVlK, 2- (4-bHn 
#y7x7#y) 7nh'^yE 4-hKn=3fy7x- 
;kb;kb>M. 12-tKn^yXfTyyi, 2-b 

y ^ u ^ via . *k y -f v y^ u >-^w , - co*§^- 

i:#ptMtlieWftjess**ftft. icort. *.°y ( l 
2 - b F a * i/X -r T y >K ) *cO*° y b h* a ^ v-fllHS 

(Hypermer)^fi^yW ^5^? 
/U h y X'tt (Imperial Chemi 

cal Industries, Inc. ) j; 0 r(3lS§ 

[0047] 4M5S!iBffl4«^*MW»*tt# 
tt7"n -y ^{4^-<coJiaco^'t'^ , r-# S . ^ix^co 

L<{4. -KH) kc0iffi^^W^>^l»« ^comco^m 
=Sr73 . 5 ^ F ^ ^ AMcofi^- , y 

^-;na f: sk y >f y r *- f a t conRjE^ft & . k 

*tt/n y ft S V ^(4M-^f*#fii4S*#fc]R -> Ti^O 
jft^cOKiSk LT(4. Miff. m&BUSRtfXvT'Vy 

rwwfih. ±w£%m&mt. mtmbwihzKm 

I7\-*-(Alan S. B a k e r ) OtOT 
!f#fflS4, 2 0 3, S7 7^mR%lz\±^Mfr&iLW£ 

[0048] iL^mmtfi^ >yj*iim&fafrt>%:&m 
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[0049] 
Ut9] 



Rx-(Z) m -(Q).-R 2 



[00 50] ±3fifctJV^. Ri RVR 2 te^ti^ixM 
ft 9 . Q(4 2 5 rT-^J^M-^M?^' 1 -6 

ss*eas#-cft o . m0n \±i/t=Hum 

5 0, 000 c7)4EH b tch & a fc»f *i 6 l J2Lhe>S9ft 

[0051] ift*twM«^ffi*ft^ttiiiiH^«tt, ^' 

[00 52] ^tt*»*Mtffift4li^iaifiJ^)W(i. * 
f;H3-!if 1 Jxh^y7at/^n^fty-Q-7t 

sr^u^Sfcs^iir^^-^Aig^. i~4 0^ 





r 




CH 3 


CH 3 




1 

CH 3 --Si — 


1 

O-Si— 




1 

CH 3 


1 

CH 3 


X 



tz\im\L : J*+}Vb<mm.. /rnt^ 

^ f-^ t O^PTCft Y ), Z. <£>l*l;>< f7l^- 

[00 53] ^gSnoMi: LTix, t7Any?y 
3B, jtjWTfym^ AnWyl, TA^A^fSR 

[0054] 7y^Aftl^W»gi««Wlli s 
yajKU*— ;l^^7x — h (di 

methicone copolyol phosph 
ate) TftS, 

[0055] 

[ftlO] 



CH, 



O-Si- 



I 

(CH 2 ) 3 



CH, 



O— Si-CHi 



I 



O 

CH 2 
CH 2 



O 

HO-P=0 



[00 56] ±^fct>V->T, x&Z/yl,i^n.^n.2a± 

[00 57] »*»«^fi^*W»S:fl«®l!Ui-a 

/KPecosi 1 ) Offi®^T-TUffiStLTV^-i. 0 
[0 0 58] ffai^M9. *«*fcJ:4SiS«r«t*W 



OH , 



ft £ v ^iiii^OS £ -M* k # x. 
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fix— f-A'COiaffc^ L T a Rx-m^ h k 1Bfet& <nw 

[0060] 
[Itl 1 ] 



R-O-(CH 2 CH 2 O) 0 R + R» '-►R-0(CH 2 CH 2 0)- n . 1 CH 2 CH-0-R + R ' -H 



R-0(CH 2 CH 2 O) n , 1 -CH 2 CH'0'R + P~ 



P 

I 



R-0(CH 2 CH 2 0) n .,CH 2 CH-OR 



[00 6 1 ] ±5SXi>lvt s R- 
R' 



[00 62] *Sfir£«flrcti, tf'J tfA'sKyRfcStfJ 



fc***S£-$-46 d i: #«3J1 ^ tlX ^ S *° U if U ^r-tf 
R' R" 



[0063] ifrifitt^»ftS!i<ois-&«wiss0W+<o3i- 

[0064] 
C-ftl 2] 



R-C = C-X-(CH 2 CH 2 0) n R'" + P— 



R/ R'P' 

R-C-C-X-(CH 2 CH 2 0) n R'" > R-C-OX-(CH 2 CH 2 0) n R 

II II 

PR* PR" 



[0 0 6 5] .tsSfcfcWC, P=^'JV-I 

p ' =fMnt^w«tt£iti#^4fi£fMH 

R, R' &tm"=H2fc&V^iffigtf>SHa£ 
R'" =K£*ttB«y£ 

o 

3? ^ #9 - OH + H0 2 C-P 

[0068] iat*5MT , P =fi^tt«. 
[00 69] 

itmmmmm 

a zm±.mz^h ms&mm* mixm&*mmi,z ± 



[0066] «r^««3Wlft&R*E«1«*tl*'t*^Tft 
[0067] 

o 

-H 2 0 || 
> ft )E 39 OC- P 

xf;M688. , y^nMfy (58 

6. 5^7A) , r;'J;H(2 18. 2 5/7^) . 
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>?jl VXV 1 — ;K 1 . 3 5 7*7 J± ) &t£fcflc£jefl: 

phm v ootstriSHKn^agR) ) cuts 

[00701 7? 'JA««I#* AA4±fi£- 
^x'jX'Jh -;txOM(i 2.25 T'yM.X'h 0 . i: 

[00 7 1 ] fflfttfHft^Tfc . 5 OiCtdRtsSr 

— i^tfTVvfc* 1 ^ 5 0°CT-X^°-^W*KDI^&. ft 
ff£BH4&U (2-x^-;^df^) -^M-*^ 
y^-^^-hOl-^l ( 0 . 2 7 5—0. 

fcfc^fc. S^itf8i^lBIIH*tfc. &wc, fi^-flsx 
=7 U — J±J£P 7 5 x rj fcgf L n— * U xy ^ ? -f' 
9 5 °C~ 10 5 "CCDi&g&tf 7 4.2 mmHg ( 2 7 i nHgva 
c.) Offi7j^frTtd§l££l&*L*:. «i 

«Wi**lL-tttf>, *»»fcy||*!iLfc. 
[0 0 7 2] t^ft^ffifeS 

mm, h \. mm&ftw&m... ^mmmmmm^mm 
milt, m-ho. 2%cr>mmifr^m&. o. 5%comm^ 
mtmmfi. o%comm^wm, xmrnLxm^co 

ffi$&&$&>. WlZO. 2, 0. 5, 1. ORX/3. o 
%<7)iIS-CO*a (NaC 1 ) colf&TX'CD'fem, £*Ui 

[0073] T&mx&tnn . i ^liLtcoumzm^x 

SJE«It«ifcif-^>f y ( 3-;l/A-v- 

tt) *ffl^T4 0 Orpm WEMEiaSr, §H^y* (D 
M ) *\C0 1 ( 4 gffii/3 9 6 g/K) £SfflL 

yA«x?'j-y^U#AUo 7j<fn3SJK(3. mm 

fc. ^4 7ujr)VmrtifiW l RX'fotti l ifoUiE. 



[0074] jSBfltt 

1 y b t tfc . it Wi7" y 

y?7yPC801 ( B r i n k m a n PC 8 0 1 ) Jt 
fe|fT-4 2 Om'CfflJgL.fc. m&*~ fey MiiSWtff 

[007 5] ijfefeJg 

mm is? y um/ 7 9 2m*)*3 

*5-f b — y (Li ghtni n' ) S^-^fflVvt 
1 0 0 Orpm OlSriffilJt. WJBIdfltfF L*ifit> 2 

mmm-s t tz . c o4MRa<ott*(44MR»ft*» 4 v^i 

1,00 o fey^M x (cps. ) 5fawaifc L< , Sffli 
«K2. 5%TW*^ln^iMfeJS«6, oootyf 

[0076] l JWMfeKStefflvvc, ^/ffflo 

0 . 2 %tt?T5 ( 8 o 7? i±cr>ftmm.m.*WM ^-y*T^ 

**«4 0 0?7Ah^|,J:a t#IR-t-|> ) 

0 . 5 (200 ^5AO#gfcM*g£§M 3ry*r 

^*3& I 4 0 0 ^5 A fc ^tS i 3 ) 

1 . o (400 y?j*(vftmmm.z 
ffl) 

[0077] Ztlt>cr>jm.m±SBM%m^X 3 0 0r P 
m CD&g-e 3 J 1 ;^ 5 ^BBWf L*** 6 , 1 8 % N a O 
HfpH7. 3 7^M7. 8fcHfiftlL» %<F>'&&m&*m& 

[0078] c\ti^Mtmmcopm&tfy"ji' v?74 

•y?7-f-/lKRTV-D VftfgtfT 2 0 rpm COBEJgT 
SO. 5%crM. 4>»M(i2 0, 0 0 
[0079] J^^g 

i . o miKtiJW-* tmmmmsi 1 %ttieo i 3 

t=fFMLJt . ^ . y ? y ^ -)V Kttaetfflv^fcttfiSffl 
V^T, N a C 1 ^HT^JK-C, SJBfllSrffiffl L 3 0 0r P 
m OilJST" 3 5 4M§HSHf L=Srs&* . Lti. 2. 
0 7y i>rt~XB& ma L . mu<D&mzy°fr <v77 4- 

X 0 KiflEs&qiF U<lflW5#i=arV^i:*JJELTV^fcift 
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[0080] gjjfeffjl-l 1 

tiM£tM?SeJli iciw y £>;W 

yN 0 V— (Hype rme r) Offifl^T'^O?!-^ ? 
X^r = #/l4b^£,^:3 i-'/l' ( P e c o s i 1 ) CDfSIS^ 
T\ M I -^fffit^fgWS'lWJi: i: fc^TlBcOiiy 

[0 08 1] 1 ) A^AV-B2 39 (Hype rme 
r B 2 3 9 ) ^Iffittili^ ytKn^f ^BIMffi ( P 
FA) SV'^'J (Xf-l^ioj-^HM H) (EO) t«7' 
n >y ? 4±Silr#:T\ (Mw)(i^3, 50 0t& 

[0082] 2 ) J\4J?r?— B 2 46 (Hyperme 
r B 2 4 6 ) HWSffilW PFA&l>'EOJ:«7'n7 
? fr^-mm 7 , 5 0 0 X'fo h » 

[0083] 3 ) /vf B261 (Hyperme 

r B 2 6 1 ) ^®S14fiJi± P F AM/ E O CD:7'n >y 
? 3r^»4^ 9 , 600tM. 

[0084] 4 ) y\°V— 2 2 34 (Hyperme 
r 2 2 3 4) #ffi*SttMJ±^M ^ Vi^^^BSttM 

[0085] 5 ) A>fA-?-LP6 (Hypermer 
L P 6 ) ^HvSttf iJii«^^IIWKxx^^T* 9 s 
*^»(±^4, 3 0 0T'$)I»„ 

[0086] 6 ) /M y\°-?— E - 464 (Hyperm 
e r E - 4 6 4 ) ^m^M^m^T >V^r V yiffiyjc 

~c , aiiJtr 2, 3 o o & . 

[0087] 7 ) y\>f/N°V- IL2296 (Hyper 
mer IL2296) HSMa^yM 

[0 0 88] 8) /vf A- 1 09 (Hyperm 
e r A - 1 0 9 ) #B*S«:3MiMfi® & & V *IA*«fi0 
771** l/^tEOt coy o >y ^ftfi^T* S . 

[0089] 9 ) A- 4 0 9 (Hyperm 

e r A - 4 0 9 ) #H*Stt»l(iM8R£> £ l 
T/I^P U V t E O corn -y ?±tfi-£#:T£> 5 . 

[00 90] 10) ^3y;l/PS- 100 (Pecos 

i i p s - i o o ) iWrSttSflli, 3SyJcl4Jp.fi l ^e;p 
SO 5 — 1 2^0X^>-:t3-lM FSrfl-f-^^^- 

[00 9 1 ] 11) y;HVD S-100 (Peco 
s i 1 WD S - 1 0 0 ) IMffiSffiWli. 1 
^E/l^O 5—1 2^/t^TntTP>'3j-=SflM F£^T$N& 
^ f - r? - y rj *° 'J ^-/p 7 * x 7 x - h I^ftt £> 

4. 

[ 0 0 9 2 ] ^ y^dfU^-ii. HJHfflfcRfc&^T, 



5£SFJfitefflL3r^<?rc\ ra^iAKUl 1*: 

[0093] 
[HI ] 



o 



to! - - 









CD 


vim en 


00 




LO 


3? to! 


CO 










•fi- 3. 




4Kto! 



















ft! 

■a 



I 



S3 



8 



5? 



o3 



8 



g 



CD 



S3 



[0094] *SKHfc i 9£#3c5SW£«ffl Lftm** 
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js« i , o o o -t: >^-*?-r . ^sjfsiiott 

«{i 2 0 , 0 0 0 -fe y f-jK-f XijH X. , £=*£fftfD«iK 
[0 0 9 5] Hifeffjl 2 — 2 5 

-239 (Hypermer B-239) Sri^^t 

A-) <7)fiti, 0 . 2 — 1. 2fiM 

%<0«BB (W*>. Phm (**#:l 0 0 ) 



12-17) . iJtfc. Afl^SFJOM^, 
t:*^'#0. 2 5 — 5. omg% (Mft1 oot^^H- 
Phm ) ^KHT'^^. ZCDWSmmMCDmZ- 
Mt Ltz (HSSM1 8-2 5 ) . ^TOSOtWfcfcv* 

* a^iii^s-ft-^HvSttsiab comb mm 
h h , £k **#*>&. 

[0096] 
[St2] 



SSWINo. 



3g*»ff!(ph») 



(phm) 



*fn#feS(cps) 
ttfffi 1 % 



1 ^O? 

ffiBE(cps) 



12 



0.2 



1.0 



4,020 



7,600 



13 



0.4 



1.0 



11,400 



7,800 



14 



0.6 



1.0 



31,000 



8,250 



15 



0.8 



1.0 



67,000 



7,450 



16 



1.0 



1.0 



109,000 



5,200 



17 



1.2 



1.0 



137,000 



3,300 



18 



0.6 



0.25 



34,600 



7,900 



19 



20 



21 



0.6 



0.6 



0.6 



0.50 



0.75 



1.0 



38,000 



34,800 



31,000 



8,650 



8,200 
8,250 



22 



0.6 



1.5 



36,000 



7,950 



23 



0.6 



2.0 



39,200 



7,700 



24 



0.6 



3.0 



43,400 



7,250 



25 



0.6 



5.0 



50,000 



6,850 



[0097] *BB««rc^l Lfc*n< . fo&m<M&i$fo 

h V jfi-n (interpolymerizatio 

n ) #±*a lt \ * 4 1 m o £ t mmmm t a*??® 



[0 0 98] HttM2 6-3 2 

S**»S>*ufc . a 3 tjg|l£^-f *\ ttJBttft 2.5% 
3E®n««lfc6*iSv ->*§i=r3 4 L ^ 4, «T(±5r I ->*\ ^ o 
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[00 99] [OlOOljffllll. 





OO 


oo 
oo 


r— 


CO 


CO 


CO 

r- 




K 1 
















VIZ 

NO O- 

o\ O 
LO " 

dfeS 
Hi-H- 


o 


o 

CT5 
OO 


CZ5 

oo 


CO 


g 

CO 
CO 


CO 

CO 


o 

LO 


*H%" 

Q & 

fet« 
3E-B- 


CD 

oo 


OO 
CO 
CO 


LO 

CO 


LO 


r*- 


CO 


OO 


S 

J3 

Qh 


to 


F— 


CD 




t— 






he 








o 




G> 


<o 


as 

w 
















iW 

8? 

w-s 








o 

CO 




CO 


cr> 

CO 


d 

TPS 


CO 


CO 


DO 


CD 
CO 


oo 


CO 


CO 
CO 



mmrvy v^Tikm&'fr 1 1 . 5%T*H#fFH4 , 

9 9 6, 2 74 TOIMHea<036rffifcfl!V^3 y h n-/k 
7-B-239, B-246|)^,UttB-261, «5 

llWSSSttSf) *i^)X5U-fcjSftI (f*^in) LT , 
mikL "aasan" 3Vhnwi«l^48»0>K»i:j&» 
*>tf>tr* -j . 1 0 0 ^5 AOtSW* 

[0101] 
[H4] 
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m m 


a & # 

Mw rtn 




Mw/Mn 


a y 1 o — ;u 


353,000 


20,800 




16.97 


»^Jn w/B-261 


353,000 


20,800 


50.1 


16.97 


»tfJ£nfcB-261 


5,550 


2,210 




2.51 


$£#B-239 


3,490 


2,250 




1.56 


&m&ft w/5% B-239 


319,000 


21,400 


58.4 


14.91 


ffitb^n^B-239 


3,210 


1.860 




1.72 


l<M$B-246 


7,470 


3,810 




1.96 


&*£f* w/5%B-246 


324,000 


21,200 


28.4 


15.28 


ffttU£nfcB-246 


5,180 


1,990 




2.60 


&U$B-246 


9,620 


4,360 




2.20 


#fi£fr w/5%B-261 


334,000 


33,600 


26.4 


9.94 


tftm*n^B-261 


3,620 


1,340 




2.70 



[0102] ±M.^-9f^h^hm ) o . ±.w.^js.m^ 
mmt-z i>fi^ofis^%^fi (Mw) s\<D&mz 

i: . i#:S^Jftmta±«^-i> . ijfaiS&ia < ft 
fcsK'JT^'J Jl-Mcommfr t>%)2 ffiCDJ W ; n° V— B - 2 

:fx*vw^v-B-2 6 l^H^stm^-fLi-f^-cw 

[0103] ir#3cS0W<O4HF*fcBW-4-r-^ (ttffi 
§ ftT ^ 5 . > vf y - B - 2 3 9 WvSttSiJcT) 

*£\ fc msamv^mstzmm tx& 

-246MB-261 -M§'IWJcO*§-£. ttffiS iflfc 
B - 2 6 1 #HSflHffljWWS*C* 4 . i 
fc;6*4fr& s 6. |3|fitfc, B-2 6 lcof&gsjnco 



[0104] a^HgH3iiMt@i 

£ t * IM^-f h fzMz , Lfc 
- (2-xf;K ;3 fy;l') -"^/l^^f i^i^ — h 
tzfti-X* ry'fx (2-^f;k7'fn-hy;k) itis 

Arc* -5 t r ^jtfv&a^flriRS fix s-y 67 (v 
a z o 6 7 ) &mm tx , mmmm 1 «t+ WKies 

[0105] jggggjtgij 
ggjftfflA 

o o izM l x mmmcr>m± o . 6 &t>* o . s gp < P hm 
) . ^mmwMmn 2%. a^a-7-2 2 3 4M 

JSf3BW<D»±4. Ophm Xfo~?tz» n^Ktz^S^W. 
14. Wl^fu ttfliiftg2. 5%-C-^iirtS^JS* i 3 2 

0 k 1 5 -t y x\ ^fli-iijs 0 . 5 %xco^mmm 

OO 0&V3 7,00 0 -tyj-tfj X, S.ffjS 
TO** 8 8 %&tf4 8 %T"S> o . 
[0 106] UttWB 

5 3 6. 3^5AC05*5/l^xeU >/ h (§1^414 0 

•/ h (50 m) . r^'j/H (51. 5 
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(TMPDAE) (1. 7 37*^A) . 2 2 

34^B}S1OTJ (9. , hr?*-h (W 

itconate)C-568 5 SfflvStt^J ( h'^/V 
^-feyx/l-:? 1 >mt A 7 TnhVl-T 5 >-OfS. 5 * 
t° 'J -y h *ilJS8 5%) (9. 2 7^ A ) (DU^ 

m^Km^z^K L£o M^#tf*-r4^£ 5 0 7-^ 

Act) = ^/kxt°y -y FttifU, i^7/Wb"'J >y 

hmm^KmmzmxLfz. M&m*t,z&.mm.mz 3 0 

tO. 8 8%^2-xf-;l^^f^;^;l'^v-j;^— ^ 
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